Background: Racial disparities in access to care and access to high-quality care have been persistent over many decades. They have been documented in all areas of health care, including ambulatory care. Policy initiatives have been implemented to address disparities and close the gaps in care that minorities face. Less is known about the effectiveness of these polices.
R acial disparities in health care are not a new phenomenon. They have been documented, discussed, and the subject of policies designed to ameliorate or eliminate them for decades. 1 As far back as 1964, with the passage of Title VI of the 1964 Civil Rights Act, the US Department of Health and Human Services (DHHS) was charged with enforcing federal statutes and regulations prohibiting discrimination in health care. Recent policy initiatives include the 1999 Congressional mandate to the Agency for Healthcare Research and Quality (AHRQ) to produce an annual "National Healthcare Disparities Report." 2 Healthy People 2010 and 2010 goals include reducing disparities. 3 The final review of Healthy People 2010, however, reported that of the 169 disparities-related objectives for which data were available, overall there was no change during the decade, as disparities decreased for 27 and increased for 25. 4 In this study we examine disparities in quality of acute and chronic primary care. We adopt the approach pioneered by Billings et al, 5 which relies on comparisons of hospital admission rates for conditions that could have been prevented had the patient received high-quality primary care. These admissions, called ambulatory care sensitive (ACS), have been used extensively to assess quality of ambulatory care 6, 7 and disparities in care. 8, 9 Previous studies reported higher ACS admissions for African Americans compared with whites, [10] [11] [12] [13] [14] [15] [16] indicating that African Americans receive lower-quality ambulatory care. While most studies were cross-sectional, several examined trends over time. Davis et al 17 found that gaps in the hospitalization rates of African Americans compared with non-Hispanic whites for certain chronic conditions widened between 1991 and 1998. Similarly, ACS hospitalizations between 1998 and 2006 in Tennessee for African Americans did not experience the same improvement in trends, especially for the chronic ACS admissions, as experienced by whites. 18 Moy et al 19 investigated ACS admission trends during the more recent 2001-2009 period and concluded that disparities, measured by an overall composite, have persisted.
In this study we expand on the Moy and colleague's study in several ways. We study trends in ACS admissions controlling for several important additional factors likely to influence ACS admissions, including insurance and population health status. We also investigate separately trends for acute and chronic ACS conditions, hypothesizing that they may exhibit different trends because they arise due to different processes of care (see the Discussion section).
METHODS

Data and Sample
The study included 6 states: Arizona, California, Colorado, Florida, Iowa, and New York. These states were chosen because they include relatively large minority populations, are in different regions of the country, and have a mix of urban and rural areas with high and low incomes. Although these 6 states do not offer a nationally representative population, they do provide a diverse population, capturing differences in culture, health care system characteristics, and practices styles, 20 all of which may affect disparities, as discussed below.
We obtained hospital discharge data for these states from the State Inpatient Database (SID) for the period 2003-2009, the most recent data available at the time the analyses were performed. The SID was developed as part of the Healthcare Cost and Utilization Project by AHRQ. 21 It contains data for all patients admitted to all acute care community hospitals. The information includes age, sex, race, diagnoses and procedures, county of residence, and admission and discharge dates.
To obtain population characteristics we merged the SID data with the population file accompanying the AHRQ Prevention Quality Indicator (PQI) software. We also obtained median household income by county from the census and Medicare and Medicaid enrollment by county from the Area Resource Files.
Exclusions Due to Poor-Quality Race Data
Race information in the SID is not always accurate. We followed the methodology recommended by AHRQ. Hospitals with poor-quality race data were excluded if: (1) >30% of discharges in the hospital recorded patient race as "other"; (2) >50% of discharges in the hospital were missing race; or (3) all discharges in the hospital were recorded as "white," "other," or "missing." 22 In our data the number of excluded hospitals varied by state and year. It ranged from zero in some states to as many as 24 (30%) for Colorado in 2006.
Exclusion Due to Unstable Admission Rates
Some counties had very few African American admissions. This lowers the accuracy and stability of the rate estimates. We, therefore, excluded all counties with less than a minimum African American population. To evaluate the effect of this exclusion on our findings, we repeated and present analyses, setting the exclusions at different levels ranging from a low of 1000 to a high of 10,000 African Americans. This resulted in samples with numbers of counties ranging from a high of 172 to a low of 65, respectively. A total of 116 counties did not meet even the low threshold of 1000 African Americans and were excluded altogether.
Variables
The dependent variables were county ACS admission rates by race and by year. Preventable hospitalizations were measured using the PQIs developed by AHRQ. 23 Using the QI SAS version 4.4 software and the SID, we calculated the PQI Overall Composite Rate (PQI90), and its 2 subcomponents, the Chronic Composite Rate (PQI92) and the Acute Composite Rate (PQI91).
The PQIs are ACS admissions developed and validated by AHRQ to identify access to and quality of care for "ACS conditions." The overall PQI composite rate includes admissions of people aged 18 years and older. They include 8 chronic conditions: diabetes with short-term complications, diabetes with long-term complications, uncontrolled diabetes without complications, diabetes with lower-extremity amputation, asthma, hypertension, congestive heart failure, angina without a cardiac procedure; and 3 acute conditions: dehydration, bacterial pneumonia, or urinary tract infection. Although chronic obstructive pulmonary disease (COPD) admissions are normally included in PQI90 and PQI92, because the definition of a COPD admission changed during the period we studied, we created overall and chronic composite rates that excluded COPD, as suggested by AHRQ. Because 4 of the 8 chronic PQI measures relate to diabetes, we also performed subanalyses for the diabetes PQIs and "other chronic" PQIs separately.
As our interest was in understanding time trends in ACS admission rates vis-a-vis race, we included in the analyses several variables that are likely to influence ACS admission rates and hence confound the estimated time trend. To account for demographic variations we included county-level population rates for 4 age categories (18-39, 40-64, 65-74, and 75+) and the population rates for females. To control for cross-sectional and longitudinal variations in population health status, we included 4 county-level racespecific admission rates for marker conditions. These are low variation admission rate conditions, which are not likely to be influenced by the quality of ambulatory care provided in the county and are more likely to reflect unexplained differences in the health status of the populations. 7, 24 These included: (1) appendicitis with appendectomy; (2) acute myocardial infarction with a length of stay >5 days or a disposition of death; (3) gastrointestinal obstruction; and (4) fracture of hip/femur for aged 45 years and older. These were calculated from the SID as well. We also included Medicare and Medicaid enrollment rates in the county and county median household income. Other potential variables that might influence the ACS admission rates, such as local practice styles, primary care physician density, 7 managedcare penetration rates, 6, 7, 25, 26 and rurality [27] [28] [29] were either not available longitudinally or are stable over time. Therefore, we also included county-fixed effects to control for these and other time-invariant factors.
Statistical Analysis
We estimated 2 models, 1 for whites and 1 for African Americans, as follows:
where t denotes year and j denotes county. The unit of analysis was the county. The PQI composite rate in year t and county j was the dependent variable. We estimated longitudinal panel linear regression models with a time variable (t) to capture the trend, time-varying demographic variables (age and female population rates), a vector X of other time-varying covariates (marker admission rates, median income, Medicare and Medicaid enrollment rates), fixed time-invariant county effects, and robust SEs with clustering at the county level to control for heteroscedasticity. We used seemingly unrelated estimation to compare the coefficients for time across the 2 equations for the 2 races and tested for equality of the time coefficients across models using the Wald test. Table 1 shows a comparison of the 172 counties in the analysis to the 116 that were excluded, and to all US counties. Counties in the analysis are more diverse, larger in terms of population (mean of 477,246 compared with 36,541 in the excluded counties and 78,142 in the United States), have higher median household income ($47,671 compared with $43,365 and $40,658, respectively), and are less likely to be rural (12% compared with 50% and 44%, respectively). Table 2 provides descriptive statistics for the 4 samples we analyzed. The data are provided for 2006-the midyear of our study. Whites and African Americans were split about evenly between males and females except for the largest sample which included the smallest counties, where blacks tended to have more males, at 55.76%. The age distribution was similar across both samples and races, with about 80% of the population below the age of 65. Most surprising were the rates for the marker conditions, which although mostly stable across samples, varied substantially across the 2 races, with the rates for whites being higher than the rates for African Americans, by as much as a factor of 5 for hip or femur fracture for ages 45+. Figure 1 presents the unadjusted PQI rates over time for the sample with the most stable rates, with African American populations of at least 10,000. Figure 1A Table 3 summarizes the results of the regression models for the 4 samples and the 2 races. These results, unlike the figures, are adjusted for characteristics of the local population and the health care system. As a reference point, the top line for each sample reports the PQI admission rate in 2003. The overall PQI rates ranged from 14.94 to 15.76 for whites and from 15.34 to 17.03 for African Americans. Although the rates for whites were lower in all samples, the differences reached significance (0.1 level or less) only for counties with 5000 African Americans or more. The rate of chronic PQIs admissions for whites ranged from 7.24 to 7.64, and was also lower than the African Americans' rate, which ranged from 10.11 to 11.28. This difference was highly significant (P < 0.001) for all samples. The opposite was true for the acute PQIs. The rate for whites, ranging from 7.71 to 8.13, exceeded the rate for African Americans, which ranged from 5.43 to 5.75. These differences were also highly significant (P < 0.001) for all samples.
RESULTS
The second line for each sample in Table 3 reports the trend (the coefficient of the time variable) from the regressions for whites and for African Americans. It also reports the result of the Wald test comparing the 2, testing the hypothesis that the trend for the 2 races is the same. Table 3 does not report the other variables, but we note that in general several of the sex and age variables, several of the county-fixed effects, and the marker condition variables were highly significant and in the expected direction. At least one of the Medicare and Medicaid county-level enrollment rates and median county income were statistically significant predictors of ACS admissions at the 0.1 level in 12 of the 24 models we estimated. The R 2 for the equations ranged from 0.76 to 0.96.
The overall PQI for whites exhibited a decreasing trend in all samples (P < 0.1 or better). For African Americans, the coefficient for time trend was positive in all samples, but only significant at the 0.1 level in the 2 smallest samples which exclude most rural counties. The difference between the trend for whites and African Americans was statistically significant for all samples.
This result is attributable to the chronic PQI rates and not the acute PQI. The chronic PQI findings mimic the re-sults for the overall PQIs, with a declining rate for whites and a flat or increasing rate for African Americans, resulting in a highly significant difference in the trends over the period. In contrast, the rates for acute PQIs seem to be declining for both groups, but are only significant for whites, and the difference in time trend between the 2 races is significant only in the largest sample.
DISCUSSION
This study was designed to examine trends in PQI/ ACS admission rates for whites and African Americans during the 2000 decade, when addressing health care inequalities was high on the policy agenda. Our findings suggest that at least in the context of primary care and for the 6 states included in our study, this objective has not been achieved. Although rates of PQI admissions have been declining for whites, they have been stagnant or increasing for African Americans. Moy et al 19 have come to similar conclusions in a study of 36 states, suggesting that that this is a widespread phenomenon. Our study offers the added insights that these observed trends in disparities cannot be attributed to coexisting economic or insurance enrollment trends during the period, or to time-invariant community and health system characteristics, such as availability of primary care physicians and local practice styles.
What might explain these diverging trends? We note that most of the divergence between the trends for whites and African Americans can be attributed to the chronic PQIs. While the descriptive statistics, presented in Figures 1A and E, suggest that African Americans have been losing grounds with respect to acute PQIs as well, the multivariable analysis, in which we controlled for local demographics, economics, and health system characteristics ( Table 3) does not bear that conclusion: The differences in trends between whites and African Americans were not statistically significant for the acute PQIs, except for the largest sample which includes the smallest and most rural counties.
The concentration of ACS admissions in chronic conditions has already been observed by Davis et al 17 during the 1990s. Its persistence over time suggests that the primary care system is less well attuned to dealing with the care needs of African Americans with chronic diseases compared with their acute care needs. The chronic PQIs are indicative of conditions that require constant monitoring and medication management, often involving a team of clinicians (eg, primary care physicians and specialists, nutritionists) and continuity of care. The acute PQIs, in contrast, measure discreet care episodes typically treated with a time-limiting intervention, such as one course of antibiotics. It seems likely that it is easier for both patients and their providers to address acute conditions, then to maintain the ongoing interaction required for chronic care. This suggests that more emphasis should be placed on improving care for minorities with chronic conditions, and on exploring barriers to ongoing chronic care, which may include not only financial burdens but also the time-cost involved in obtaining care. In 2010, the US health care system underwent a major reform with the enactment of the Patient Protection and Affordable Care Act (ACA). 30 The act has 2 important features that might impact the care that vulnerable populations, including racial minorities, have access to. The first, and most obvious one, is the provision of access to insurance to all, either through private insurance regulated or subsidized in the Public Market Places, or through Medicaid expansion. Studies have shown that private insurance, specifically pri-vate managed-care, lowers ACS admissions. 7 The impact of expanded Medicaid may not, however, be as predictable, as findings about quality and access to primary care are mixed, 31 suggesting that addressing financial barriers is not sufficient to ensure high-quality care. 32 Indeed, Massachusetts, after its statewide health reform in 2006, did not experience an improvement in ACS admissions for racial and ethnic minorities compared with the prereform period. 33 Thus, it is unclear whether the improvement in access to insurance coverage offered by the ACA, by itself, will impact primary care and ACS admissions.
Another feature of the ACA that may have more of an impact on ACS admissions is the major expansion of the 34 Recent studies found that FQHCs seem to have different practice styles for both Medicare 35 and Medicaid 36 beneficiaries, when compared with similar patients treated in physician offices. The FQHCs emphasize more primary care and less specialists and hospital care. Although these studies did not examine ACS admissions specifically, they suggest that the emphasis on primary care might help prevent unnecessary hospitalizations. As the FQHCs expand and serve more patients in the coming years, their potential impact on hospital use and disparities should be assessed. This study also raises 2 important data-related issues. The first relates to the quality of the race information in the SID, and particularly the designation of Hispanics. We attempted to include in our analyses data for Hispanics as well. However, the rates calculated for Hispanics were substantially below the rates for both whites and African Americans, suggesting that the Hispanic designation in the SID data is not sufficiently accurate to warrant their inclusion in the study. We, therefore, chose not to present data for Hispanics. This implies not only a limitation for this study but also for other studies relying on this important data resource and any policy initiatives that might be indicated by such studies.
The second data issue relates to the acute PQIs. The ACS admission rates in 2003, our baseline year, for the acute PQIs, which include dehydration, bacterial pneumonia, and urinary tract infection, were significantly lower for African Americans. This suggests that either the acute PQIs do not actually capture the quality of primary care, or that African Americans received better primary acute care. Separating these 2 possibilities is beyond the scope of this study. Further research is required to determine if the definition of the acute PQIs should be refined.
Addressing these data limitation is important. The DHHS plan, adopted in 2011, 37 calls for continuous assessment of the impact of all of the Department's policies and programs on racial and ethnic health disparities, and requires DHHS to promote integrated, evidence-based, best practices to reduce disparities. Availability of reliable and valid data is a prerequisite to achieving these goals. Thus, AHRQ as the steward of these measures, with its state partners, should work to improve data quality.
Another possible limitation of this study might arise if there is a correlation between the quality of race data and quality of ambulatory care in a county. This may introduce a bias. We examined this issue by comparing the counties that would have to be excluded if we were to exclude all counties in which any hospital was excluded due to poor race data. We found that the sample was very similar to our largest sample of 172 counties. We, therefore, concluded that this limitation is not likely to introduce a bias.
In summary, this paper finds that during the 2000 decade, disparities in quality of ambulatory care in 6 states have not only not decreased, but have actually increased, and that the increase is primarily due to chronic care. Hence, policies addressing these disparities should focus primarily on primary care targeting chronic care. Furthermore, policies addressing data quality for race and ethnicity information on hospital discharge data should also be considered, to enable informed policy evaluation and planning.
